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INTHOOUCT IB 


There are a large number of unstable lactopses in 
the region of iridius, platiows, and gold (fige 1). A study 
ef the literature on experiments perfor@ed shows considerable 
disagreement and uncertainty in the assignment of mass numbers 
to pericds and radiations that have been measured. it waa 
felt that ccrrectiy assigning the un«ctable isotopes of 
platinus would be of great assistance in eguchorine the 
activities in this region, and would be of value to future 
investiceters, Therefore « study ef the data on the une 
stedle isotopes of platinun that are preseatly assigned 
mess numbers 1f1, 195, 195, 197 and 199 was: wade to 
eceordinsate previcus experimectal data and to obtein the 
additional data necessary to definitely eatadlish these 
lectopes with their correct hali-lives and radistion 
enersi¢se 

In order tc ascomplish this it was attempted te 
produce these platinus iectaopes by setheoés which had not 
previcusly been reported in the literature, or in some 
eases to sake a wore complete study of the activities 
obtaised sy methods previcusly used. In sases where the 
results cbtained ¢iffered materially free those reperted 
by other invezticaters, eycictrca bomverdzents were roe 
peated cone or more times to verify the data. 

The results ebtained iu this inveatizatica in 
aone respects agrees closeiy wlth the results of previcus 
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investisations, while in other casee tiere are larze 
G&ifferences. The experiments performed indicated ao 
ehenges im the mass numbers previously assigned to the 
Pletiaum activities found. Sowever up until now the 
assicnment of all five of the above mass numbers has 
been very questionable, and the very resent work of 
Cork et al suggested that the previous assiqneent of 
the mass number 195 is incorrect (ref. 12). it is 
pelieved thet in cur present Investigation that suffi- 
cient additicnal data has been obtained to make the 
assiecnments of the mase numbers of platinua leotopes 
18] end 195 certein. The data obtained indicated sone 
changes in the energies of Vadiations ant in the nalf- 
Lives previcusly reported, the most important of these 
changes being the assignment of & 2.0 day helf-life ts 
eass nucver 101 rather than @ 5.00 day pericd. the 
information given in the nuclear chart of figure noel, 
insofar as it relates te the anstabdle platinun Iisctepes, 
is from the deta obtained in this investigation rather 
than the date cboteined by previcua investicatorae 

The follewing sections cf thie paper civs a 
susmary of the experiments zeade during this investle 
gation, the resulta obtained, and the conclusions thet 
have been draen after a study of the experinestal results. 
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BQuIPRLeT USED 


Sith the exeeption of three preton Somsardaents 
of iridium folle on the Sf fneh cyclotron at Sek Aldge, 
Tennesses, during the suamer cf 1951, all bemvardnents 
were made on iridium, platinum, cold, camium and seroury 
tarsets on the 54 inch esyclotron at the Ohie State 
Oniversitye 

@he iridium folls used in the Cak Kidge vombard- 
aents sere acunted behind a cue mil uranium foil. the 
preteens hed energies of approxiastely 19 Bev with a beam 
intensity of about fifteen ulorcanperes after passing 
throuch the uranium. A Tracerlab, Alpha Seintilietion 
Prove, Model Piz, was used to Geterulas possisis 
contewination of the iridium by urenium or fission 
fragzents, or if decay by alphe emission was present. 

Sombardsents with the chic State University 
Sycilcetron were mace with protons ef ¢ to & Bev, apprexi- 
mately 1D Zev deuterons, and approximately 20 Zev <lpha 
particles. ‘cr 17.5 Hev ganna dombardsents and fast 
neutron bombardments a target hclder with am additional 
lot te held lithius was used. Slow neutrons sere 
evtainet sy paesimg fast neutrons ifroun a Lithium 
Geuteren seutren reacticn) threugh 10 centizeters of 
paerafiin sounted just eutside the cyclotron. 

Secay ané abserpticn meaoursasents sere sade 
with a Sulf electrometer, Geiser Geuller tube TéC@]. 
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(beta tube) incorporating a Tracerlab autescaler as a 
sealer (referred te in the rowalader of this paper es 
the deta tube), Gelaer Heuller tube T6C-5a (Xeray tube) 
with a Tracerlad sutoscaler (referred tc hereafter as 
the Rerey tube), and @ positron counter using a Geiger 
Meuller tube and a Tracerlab *4" ecaler. 


EXPERIBESTS PERPOEMED aN RESULTS OB7AIRED 


ae Froton Sowoerdmects of Iridiun 

& tetal of seven bombardments of iridium vith 
pretens were wade. The first wae a ene hour benbvardzent 
made on @ ten mil iridiuz feil in the Chico Stete Usiversity 
Syclotrom. Although activities with half-lives in the 
vicinity of threes Gaya were indicated, the activity was 
considered too low to cake significant sessurenents. 

Three runs were «ade on the 82 inch cyclotron 
et cCak Ridge, Tennessee. In each case a ten mil foil 
wae bombarded with protons with enercies of approximately 
iS Nev. ‘The first «ase of ten ninutes duration and the 
two following were fcr teeaty alnutes sash. Yo chemical 
separation wae made on the first twe foila. Decay aeasure- 
mente and lead and slusinus abdeorption measurevents vere 
made. A chemical separation was made ou the third foeli 
end decay end abscrpticn seasurements made on the plist inus 
fract lone. 

The decay curves of the two unseparated foils 
were identical in shape. Phe oreakdoen of these decay 
curves (fics 2) ylelded hali-livee of the follewinac 
periods which are attributed to the Isotopes indicated: 
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Under 3 hours Peseibly & 


if.D hours tr 294 
2.0 days rt 
4.08 days Pt 
— tp 190 
Gl.0 days Possible conbination of 


tr 283, tp 192 and others. 

Because of the large number of isctopes and energies of 
radietions present no consistent or reliable reaults could 
be obtained from the lead and aluminus adsorption meagure- 
ments made on these two folls. However during the 81 day 
period « .66 Ney beta activity, attrivutable to trl%%, ts 
present. There is saise indication of a weaker seta activity 
of appeczimately .55 Fev, Xoasurasentes are oeine cantinued 
on these twe saaplese 

in the ebemioal separation the third iridium foil 
wae Giesolved in a bet flux of petassiusm hydroxide snd 
potassium nitrate. ‘he flux was ccoled and leached rits 
eoncentrated bydreehloris acid to *hich geld and platinun 
carriers had been added. The cold was then extracted 
teise with ethyl acetate. A solution of stannous chicride 
ang hydrochloric ecid was added te reduce the plat inaz 
fros the +4 te the +2 state. ‘tha platinus wee then @x= 
tracted eith ethyl scetate and washed with thres sornal 
hysrechiarie acid, slated end flased. 
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The decay curve ol tae pistinus fraction of 
this separation breke down to give the halfelives Listed 
below (fige 3): 


2.00 daye ee 
4025 daya pelos 
Over 1 year Unknown 


& series of ten eluminus abserpticn measurements was asde 
during the first ¢ days after bomoarduent, ylelding electron 
end points in aluminum of ¢ 


lé ag/ené Gellé Kev 
158 xg/on® Oe4S Kev 
860 agfan® 145 Sev 


in computing the electron energies, 2 ag/en* was added to 
the figures listed adeve to inclede the thickxess of the 
windes of the Jeiger Zeulier tube ca which the seasurenents 
were nade. A typical aveorptica measurement is sheen fa 
figure 4. ‘The decay of these energiea could not be plotted 
in this caas, but these energies can be eenigued te de 
proper bhalfelivesa on the basis «f data cotained fron later 
bombardment se 
& series of four lesa avacrption measurenents 

was sade during the sane pericd yleléing energies wich 
aeoayes at the periods shown below: 

e0SS or 01135 Her 2et Gays 

enh Rev $o2 days 
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The firet energy Listed could de either .065 Sev or 2115 
Mev. secause -f the absorption edge for leac setween those 
two enercies. ‘Hater detersinations showed which of the two 
energies is the correct one. Yhe plet of the decay of the 
above energies taken from the four lead abeorpticn seasure- 
ments ie shown in figure 5. A typical lead adsorption 
eeasuresent is shown in figure 6. 

& ebeck for alpha particles fron the tec un- 
separated fclls was eade with an alpha counter. Ho alpha 
particles were detected. | 

To asaiet in explaining the periods attrisuted 
to iricium, found in the two foils bombarded at Oak Ridge, 
twe 10 afl iridius fella, the second fixed dehind and 
eomplstely shielded by the firet sere bcxberded for one 
hour sith preteas on the Ohic State Syclotren. The 
protons are not likely to penetrate to the second foil. 
Aotivity seasurenents were taken and showed a ratio <f 
activity ef 500 te 30 counts/sec in faver of the forward 
foil. Decay seagurements on the rear foil showed a half- 
life «f 19 boure (attrivutadle te iridium 194) end « shorter 
pericd cf less than three hours. ‘fhe presenss of the 19 
hoar period incgicates « neutron flux om the rear fell. 
fhe 74 day period as act chserved dus to the low activity. 
shia aescmts for the 19 hcur pericd obtaiasd in the teo 
folis bosterced at “ak #idzee 

fhe other pericds say be explained as ifcilowse 
The 12 dsy pericd could be formed by an Ir, p, pu reaction. 


iz 


; 4 
y * - nr 
' 
7 Pi 
n . 'G 
4 of a 
~~ A* 
g 
+0 
7 € va) 
_. > 


, ¢ . - 

. oid — | a . 

A ™“ : y “i 7% ; ‘< : a 
ee ; a i leg yy ain bs 

® / > Fi o> Se * ‘ 

ioe FL ; ; as Pe 5 es, 
= = ‘ _ =a 

Lo ? —— woe 


it — eT of bs , a : - 
ace : ae slid sa 0 " a 
; Os . + hf J —* eal ies aaa ~ 5 


+ <a ean ie | 
oe peo rade dou @ Fieeciiae ase 


ee (wend at: we) temibee elet 
ad _ 9 
gabe tg ibh”: tae a iedavemec vidoe 
 gemeb ies 8s betieique o¢ wus BS atvag <elidn aneS 


= 2 ot 


sol S087 | ‘4 of «tt wa Ge eer OS Mus sols 


NOILOVYS td d+ 41 
SLINIW3YNSV3INW NOldYOSeY 4d 
WOUS NIWVL SINIOd 


S3ISY3N3 VWWVYS 4O Avd3d 


ALIAILOV 


Figure Soe S 


is 


>. 


3 


¢ mi. o4s peraes 2% 
“a z q -f tee , 
nd b {= >} 


Piger® 2c. € 


Tne 82 day period that is new Seing followed could be a 
combination ef the 74 dey Irl¥@ :ormed by neutrons on 
tri8l, ang the 100 dey Ir?©? py « p, p2u reaction, or 
the Irl9S and the period ef over one year found in the 
platinus fractions 

Secay and three aluminum absorption moesure- 
nents were made on the forward foil. The decay is still 
being rcllowed. its shape predicts « period cf less than 
three hours, a 10 hour peried, an intermediate peried of 
about 3.5 days, and a longer period that it is expected 
will se 74 days. The three ebsorption measurements nade 
Guring the intermediate pericd, indicate electron and 
points at «114 tev, «4% Sev, ani at approxinaate 1.45 Kev. 
The «49 Sev electron indicated by ali three absorptions 
gecays with a two day periad. The decay on the ell4 and 
1645 Esv electrons could net be followed as they appear 
clearly only in the last two absorptions. ‘The 1.45 ¥ev 
electron is obliterated by tho strong beta of Iri%4 in 
the first ebscrpticas 

4uzeniun Chlorciridate was bombarded with 
pretons. The plistinus wes enpasates ami the desay of 
the platinuz fraction and of the residve consisting of 
ipidias and the impurities wen measured. in both fractions 
the activity was low. In tie platinnem fraction erly the 
four day sctivity wae observed with certainty. the decay 
curve om the iridium and impuritics could not ce oroken 
Gewn cue to the low activity in the lenacger pericds. 
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Bowever, « comparisen of the two decay curves indicated 
that the separation sas successful as the 4 day platinum 
activity did net appear in the residue. ‘he 4.08 day 
period in the platinu: fraction was followed for five 
half-lives. 

Bilger iridium powder was bombarded for six — 
hours by protens, and seperated chemically. ‘the impurite 
ies in the iridium sere Kagnesiam, Copper, Caleium, ihodium, 
and possibly Plistimam. Special care was taken in fomeing 
the platinus fraction to ezelude theese elements, and their 
preducts dce te a prcten bombard=zent. lth this exception 
the chemistry was the sane as that performed on iridium 
foil from whieh platinus was separated at Cak Hidge. 

The decay of a amall portion cf the iridium 
powder was followed in the unseparated form ani the decay 
curve eppears to consist of pericds of lese than three 
hours, 19 hours, & two and four day pericd and a longer 
period thet is still being followed. The greater pertiocn 
of the activity is from the four day period. 

The deeay of the platinus fraectica of this sanple 
yielded pericds of 2.04 days and 4.12 days (figeT). the 
four day peried wes fellowed for e¢icht malfelives. T#o 
Sluzinus absorption measurexents eztablish electron end 
points ot 16 ac/em™, 158 =a/em* and at approximately 
660 ug/ox®, An adsorption with polystyréne ecapared 
with G@lusinus shows the sxistance of weak electrouagnetic 
activity. 
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Thaisr fracticn war fcllowed in a counter sensitive 
to beta, x-rays and gemma radiation (xeray tube}, and in 
another counter that haa @bout the same senuitivity to 
Slesctrons, Sut with very little sensitivity te a-ray and 
guess radiation (vete tube). the decay curve from tie 
tube sensitive primarily to beta particles starts out 
in @ longer perica than the curve fron the x-ray tube. 
This indleates that a greater portien of the electro 
magnet ic sotivity is due to the two day pericd. 

the decay of the iridium and impurities, the 
resaining fraction, Iindleates 4 leng peric’ of epproxioe- 
ately 74 days, a period of ig hours, and &@ short period 
of lesa than three hours. There ta no evidence of a 
two day or four day pericd. The sauple is still seing 
followed. 

Te determine the nature and rate cf decay of 
the weak electremacnetic radiation e€9 and 1.45 Hey 
@lestrons, 6 10 hour proton bombardment of iridium was 
made, A chenicsl separstion was made by the method 
deserised previously. ‘the decay of the platinum fracticn 
ie being followed on both the zeray and beta cocnters, and 
throush a 17,15 sg/fox* aluninus absorber on the beta tubes 
the direst decay eurve on the beta tube starte with « 
pericd of about 3.9 Saya. The decay through the 17.15 
agfou~ alucinun starts eat about 2.8 days. The difference 
between the tec curves plete as @ straight line at 4 
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4.05 day period. This again verifies that the .114 Sev 
electron decays with the four day pericd. The ratio of 
the initial activity between the decay curve te that of 
the curve with the abecrber was five to one, showing that 
the greater part of the activity is due te the soft 3 
electron with the four day periods 

& series of aluminum ebserpticon seasurecents, 
ef which figure & is typical, wae mede. Consistant 
Pesulte were obtained. <lectron end points were detere 
mined at .1l4, .49, and 1.45 fev. The decay of these 
activities was followed by breakdown of the adeorption 
aeazuresents (figedde The »1i¢4 decays at a four day 
rate and the «49 anc 1.45 exd pointe at a two day rates 

& series of aluninus adsorptions through 
€¢1.5 acfen” ef polystyrens ithe polystyrene cute out 
all electrons, but decreases the xeray activity very 
Little) was wade over a period of ceven days. They 
show half thicknesses fer electrozagnetic radiations 
oF 1.25 A° end 285 A°s igure 10 is one of these 
absorst lounge 

The 1.25 A° (G9 Kev} ta en intermediate 
wave lensth for the L zeraye of iridium. This energy 
Gecayed at an intersediate rate of abcut three days and 
thus seat be present with scth the twee day and four day 
lectopes. The «85 A° (14.3 Kew) deceya with the two day 
pericde 
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114 Mev 
90 counts /sec. 4 0ay & HOURS 


7730 counts /sec. 


1S counts /sec. | DAY 22 HOUR 
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K x-rays were determined by silver and copper 
shoorptios NSASuUrOmSnt s through €5125 ag fom ~ polystyrene 
(figellj). A series of five copper absorptions was made 
ever @ pericd of seven days. The decay of the § xray 
setivity pléte et about 5.4 doys, indicating that it 1s 
present in seth the two and four day period. 

Se Gamma bombardments of platinum. 

rhree ganna bombardments were made on plat tnume 
Lithium was bombarded with protons to obteic 17.5 Hey 
gamea radiation. As the gamma radiation is penetrating, 
in each case nusercus platinum fciis were used aa a 
target so that simultanecus readings could be taken on 
different instruments. In one of the bombardzents @ 
roa cf Salger pletinum was used tc establish that the 
activities found in the slatinas fclis were not due to 
impurities. ‘he test was positive as the Hilger foil 
Gecaye with periods of 30 minutes, 75 winutes, 20.5 
hours end 4.085 daye, which are in generai the pericdse 
ebtained in the folls. ue to gecsetry of the rod, 
the sasll solid anzle it subtended, its activity was 
considerabiy lower than that of any of the folls, and 
therefore the measurexents from the foils are used 
for accuracy. Hilger platinws ta the form of a foil 
eas not evetladle. 

The 31 minute poricd hes seen assigned to 
rei&? an A isctepe. it indicates''S neutron Flux was 
@isc present in these bembardsents, end therefore if 
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a high ensugh activity cauld be attained, the &2 day 
pericd dbelisved to de isomeric with the 5] niaute 
perict should alee be detectadle. 

The first platinuc plus gemma run was of 
gix hours duration. Three targets were arranged ander 
the water jacket of the target holder. fheir decay 
was followed on four seperate instruments, and alusinam 
absorption seasurements were made on the beta tube and 
the x-ray tude, which were two of these instruments. 
The electrometer, andi the positron counter were the 
other two instruments used to measure decay. 

fhe decay curves all established consistant 
resulte. On the positron sounter the decay cf electrons 
indicated a shert pericd of shout 75 minutes and a 19 
hour pericd. A magnetic ficld strong encuch to 
éliminate soft electrons was used. Ho positrons were 
@iscernasle. On the electrometer decay wos measured 
directiy and through .25 inches cf aluminum. The 
direst Gecay curve gave pericads of 75 minutes, 19 
houra, and ¢,053 days. The desay curve through 0.25 
inches alusinus sheweé that only the 75 minute and 
4e08 day isctore S@uitted an eppreciadlie amount of 
electrocecnetic radiation. There was very littie 
indication of the 1¢ Keur pericd in this curve. On 
the xeray tube the analyzes decay curve snows, 78 
sinute, 2565 sours and 4.082 day half-lives are present. 
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A decay curve fron this same tube throvgn 439 mg/om ~ 
Sluminum, again indicated that the 19 hour isvtope 
exits scomparatively little electroeagietic radiation. 
Om the beta tube the same pericts were attained. 

Sluminum absorption measurenents on both 
counters indicated electron end points at 16 ag/om% 
250 mg/oz” , and about €30 mg/om~ with the exception 
that the 650 end point eppeared only in the first 
absorption taken on the Sete tube which ges within 
the first teo hours after the besverdxent. onthfray | 
teve four sluninun absorpticns were gade, on the last 
abacrption, 158 hours after the bombardzent, oroak- 
down of the sdeerption curve indicated an intermediate 
@n4 polnat at approximately 90 ag/om™ . | 

Hore activity was nesded te obtain acre 
accurate asasurenents and te associate the different 
energy electrons enitted with their proper half-lives. 
& ons hour combardesnt with two follse directly beneath 
the lithium target was tried. This resulted in more 
activity. 

Seeay and abscerptic:: measurecents were nade 
on the xeray tube ani on the beta tube. On the zeray 
tube, rericda of 76 minutes, 20.5 hours and 4.08 days 
were cbtsined (fice 12). “he four day period was 
fsliceved for elicht helfelivres. Also on this tube thre 
Gecay throagh 271 ag/ex” elucinum was followed and 
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confirmed the previcus reeolt that the #0 hour pertod 
was not a gamsa exitter. on the beta tube pericde of 
3% sinutes, TO simites, 19.5 hours ani 4,083 hours were 
ngaourede 
Alunteun absorption measurezents were made on 
both tubea, with results as tabalated velew: . 
pointe in oafen” 


X-tay Tubs 


BS Saw 
: 


16 
~ 


256 
~ 8 (figeld} 
1é 


Seta tube 125 627 (ficel4) 
& aS 
~ 88 
27 
~ sé 
64 #50 
ig 
146 250 
$0 
1é 
the energies including correction for eludem are: 


630 ag/om*1e43 Sev, 250 mg/om =sS85 Sev., 1¢ ag/es 0.114 tev. 
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Figere Ece 13 


INIWOMNVEWOS HI14V SAVG 9 
INJWONVEWOE HNOHI| = 2 + Id 


IN3W3YNSV3IW NOILdYOSSV WONIWNIV 


ot 


-_ 


WNNIWNIV 2097 ON 


~*~ 


ANBNOUVBNOS UAL4V SUNOH 4: 
AIN3SWOMVENOE ENOCH! = 2 + hd 


AN3W3Y8NSV3AN NOLUdsOSSV WONINNV 


AS weak electromagnetic activity was apparent 
is the absorptions on the xerey tube, the decay of the 
electrons at the measured energies could not be plotted. 
On the beta tube the decay of 655 Zov and .114 kev 
electron could be plotted (fig.15), whith definitely | 
associate the .€85 ev with the 20 hour isetope and 
the 0.114 Mev with four day isotope. The 1.42 Hoy 
electron is asscelated with either the S0 minute or 
70 atnute period. Examination ef the decay curve on 
the Sete tube pisoes it more probably with the 70 
sinute pericds ; 

another six hour platinus caasa bombardnent 
Wes made. & this run four platinum targets ware weet. 
She Ellger iridium red previously descrized and 6 
platinum foil enclesed in « eadinum box were fastened 
beneath the water jacket. 4 foll was placed beneath) 
the lithium target, and « pletinum target holder was 
used to contein the lithlum target. Decay seasurements 
were cade on sil four. <Alwainum absorption measurexents 
were sade on the fcil diractiy unce: the target and on 
the platinum target holder. Lead absorptions were mace 
on the target holder. 

@he Geday of the Nilser platinum rod was 
Giseussed previously. 

she periods in the desay curve of the cadmin« 

wrapped foil were the sanc as these previcusly attained. 
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The SO sincte peried was still present. ‘This indteated 
thet the SO sinute period could be forned from fast 
neutronse . | 

The platinum fotl directly beneath the target 
waa useful. In addition te the pericis reported previously, 
a two day period was apparent at a very low ectivity. it 
was evidently formed fron plstinum 198 by a gamma soutron 
reactions Flatinum 192 comprises only ebout 0.76% of 
the naterel stable platinum, therefors the very low 
activity of the platimaz 192 was to be expected. The 
4.095 day peried was followed for eleven half-lives 
emi therefore should be eceurate (ficelé). YThore was 
mo indiestion of « longer period in this sarple. 

Two slusinus sbserptica measuresente tere 
_eompleted on this foil on the beta tude during the 
first five hours after voabardwent. ‘he electron end 
point previously aesosclated with the skert period was 
measured at 27 mg/eox~ giving a value of 1642 Bev. As 
the activity of the SO minute period at the time of this 
second abecrption was less than 3.01 counta per second, 
the 1.42 Key eleotren aan ve definitely asscotated with 
the 75 ainste perlod (figel7). “ther ebeorptions verified 
the 16 ms/em™ snd 250 ag/on” end pointe as being with the 
four Gay and the 20 Acur periods reapectively. Alusizmm 
abserption measaresents meade 2 daye and Ge? days after 
bombarcment show an electren end poist at 90-110 ag/oms 
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4m aluminum absorption on this sase sample «sade on the 
x=ray tube 10 days after the bombardsent coepared with 
an absorption made with polystyrene direatly after shows 
the presence of X or geass radiation (figel4). | 

Das to the size of the platinua target holder 
and the large selid angle it subtended, sonsiderably 
sore activity waa obtained than with the other saupleat. 
om this sample the deesy {s being measured directly on 
the x-ray tudes. It 4s alao being measured through 170 
ant S71 ms/om’ alusinum sbecrtvers, an? through 500 and 
2,000 mc/em™ lead absorbers. In addition to thie a series 
of alusinum and lead avacrption scasurements are voing 
nade. It ie welieved that when the various decay eurves 
mentioned sbove reach base lfnes ant can de oroken down 
that analysts of the warieus abscrpt ion gcasurenents and 
decays curves together will sive a considereble amount of 
inforast lone 

it was found om analysing the aluuinun sosorption 
measurements on the xeray tube taken Curing the first So 
Gays after bombardment that they are far tco complex to 
accurately pict the decay of individual energies. However, 
sliminsting a few of these energies from the composit abseptin 
curves sill assist in an analysis. ‘Therefore plots are 
being mace of the values shows in figure 19, which ia a 
typical aiusinen abs erption made om this esanple.s 
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Tae values (1), (2), and (5) Selug ploited reprosent: 
(1) etrong electromagnetic activity. 
{2} aetivity due te 
(u} weak @lectrosaguctia aetivity 
(w) GeG65 Sev dota with 1Ge5 hour activity 
(@) Oede Sev electron sid & Usts Kev Glcotron, 
Bota Gecmy diy, with the present leng period. 
(5); »llé Sev electron with 4.055 day poricad 
4& series ci aluaiuunm absorptions run on the dete 
tuse curiag the present icong pericd saow the following: 
beys siter bombarduent alectron end poiates 


we edlé, vid, ef3 Loy (figsk0) 
45 alld, ett Hoy 
au eSlS, 045 Hav 


The e515 and e465 Mev Glectrons appear to ve decaying 
togetner. dul? is an 4 isotope and decays by emitting 
& e0f Lev betas 

4s in the case ef tie pletinus foil above, the 
presence of i oF gamus radislicu wae shown by making Goth 
alicmiius and polystyrens ebecrpticni sesasureneute ten caye 
alter bomoardment. ised abserpiicous run curing this same 
period show that electromagnetic radiations of 6.065 or 
Gelié Mev exist (figeZije “he adsorption edge for lead 
in thie region makes it uncertain whien of these two 
Walues is the correct on@. <I56 0.006 Kev valas would 


fali within the iridium K x-ray range(0.065 to 0.075 Hevje 
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Rowever an absorption seasuresent made with ecopper (figels}) 
shews that the higher enevey is present. Since absorption 
aeasurexsots from an iridiuw plus proten bombardsent show 
& zerays, 1¢ is probdeble that in this case the EK «-rays 
ere blanketed by the gamma enercies with the four day and 
the longer periods and by the 46 Zev electron which is 
still present. . 

au abserption with sleminum through 256.5 ag¢/on- 
polystyrene(enough te stop all particle redistion present 
at this tise bub mot enough te stop such of the x-radiati«) 
shoes that electrowegnetic radiaticen with energy corresponi= 
ing te iridiue L zereys are present (fige22). ‘this seasvre- 
sent shows en energy of 0.010 Kev{1.1G4 ) which lies within 
the 0.0091 to 0.0185 Bev (.99-1.584 } range of iridium L 
R-PaySe 

The results cf the series of lead abvacrptions 
are tabulated below: 


«Si Kev ~€3 sinutes 2 
etl ev 65 minutes z 
edi HOV ~ &* Gaye 2 
1.07 Zev 4.12 Gaya 4 
oS7 Kev ~ Sl days 2 
eilf Zev ~ 8.3 days 3 
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Figure 3e. 22 


Copper absorptions were run through polystyrene 
during the long period te identify gaeea energies with 
aul?, powever the results have been very inconclusive. 
The heavy gamma reciation, apparently the .57 Sev found 
with the leaé absorptions, Slankets out ell the weaker 
energies. 

Se Fast neutron doxnbardeent of morcurye 

& six heuer bombarcment was made on merourice 
oxide with fast neutrons obtained from a Lithinnm plus 
deuteron resection. A chemical separation was performed 
and decay seasurements were aede om a1] fractions and 
on a seall portion of the unseparated sample, 

In the chemical separation the %Igo was disacived 
in 6 5.801. Sold end pistinus carriers were added. The 
geld was extracted a¢ AuCl, with ethyl acetates, was washed 
with € S."Cl and evaporated. 2 8.H0l wes added and after 
bringing to @ Doll 4 saturated scluticn of 56g in water 
was sided. The cold was precipitated, filtered, and 
pleted. The mercury was precipitated as fg,ll, by 
adding SnClz in 2 3.801. ‘he Gggcl, wae filtered, 
washed aud plated. The excess of SnClg reduced. the. 
Platinus so that it could be oxtracted with ethyl acetate, 
the residue, after washing the @thyl seetate «ith € 2.hCi 
enc evaporating, was taken up vith 28.8Cl ani precipitated 
with sagnesios. The saeshings were evepcorated in « watch 
Z1S5S.6 
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Decay measurements made on the various fractions 
heave been completed and indicate the periods shone 
Seroury fraction 


42 Days gS 
2e7S Days | g*9? 
22 foure ug?#7 
3O Hinutes ugh®F ang pe*0S 
Geld fraction 
2.83 Days 4ut8S op gyh89 
SO Hinutes 44800 
Platinan fraction (f1¢-23) 
&2 Says 
4.06 Days 
24 eure 
7S Sinutes 


The vesiéne and the unseparated sortion save & very 
complex curve that could not oe oroken down. 

Aluninum absorptions ran on the uneseparated 
fraction indieste electron end points at 16 mg/ea, 
250 ws/eom* and €40 wg/om*s 
De ther Sombardsente. 

& one hour osmium plus alpha bombardment eas made 
and the produste were separated chesically. The plat linus 
fraction cave an activity of only one ccunt per seconde 
Ho definite results were obtained es te the period ef 
this ectivity. it is pianmmead te repeat this excericent 

a4 


cy ae 
tak: 


wa 


ANSWONVENOS Y3ldV SAVO 


aN 


NOILOWY4S Id 
u+ 6H 
JAUND AV9O3IC 


ALIAILOV 


Figure See 23 


{ “"< wa 
al ALS 


. 


asing a greater quantity of csmiume 
°, & ome hear geld plus 17.5 Mev gamma bembardsent was 
made. There was ho activity in the platinuc fraction. 
As the chemical separetion took but one hour, and shortest 
pericd expected in the platinum fraction was 75 minutes, 
it is belleved that the experinent was ecuclusive. 
In order to aid in loeating the 75 minute and 19.5 

hour peried « geld plus fast neutron tombardaent snd an 
| Spidtum ples slew neutron bomserdeent will de made. In 
the iridiua neutron bombardment a considerable activity 
from Iri®4 ts expectede Irl®4 cecaya by beta emission. 
if pletinus fe separated periodically and if an activity 
is present it can be aaeigned to Pel4, 


SURARY sBD CONSLUSICES 


Ae Platine 192 


Half-life 2.0 days 
Rethod of decay xX sapture 
Gamma esnergies Oe59 Mev 
1.75 Kev 
Llsctroas Ged Bev 


& 2.0 day peried was obtained Sota fron proton 
Dombardmentea cf tridien ané ganae bombardments of plat inums 
Since the two stable isctopes of iridium have mass susbers 
of 191 and 193, an iridius protyen neutron reaction should 
give platinuz isotcpes of the sase two masse nusdors. Since 
there is considerable evidence te indicate that the 4.0% 
@ay period should be assigned the mase number 195 (see 
Platinum 195 below), the 2.0 day pericd would then go 
with the sass number 191. The two day pericd is aot 
isomeric with Pt49" since if this were the ease, the 
amount of the two day half-life formed te a platings 
pluS 17.5 Hev cams neutron reaction should de comparable 
with the emount of the 4 day half-life formed. If the 
tec cay pericc were formed dy an iridium proton cance 
reaction making it an isomer with a stable platinus 
isctops of masse numbers 106 or 194 there shoult eventue 
@liy se in the platinum fracticn some evidence ef the 
unmnstacle f{ridie=s isctops of the same mass number formed 
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by the K capture decay of the 2.0 aay pericd. This is 
not the cas@e 

Secanes of the small abundanes cf piatiner 192 
(Oe7S%) as compared with that of 164 it woald be expected 
thet the amount of 191 formed from @ pletinum gamma neutron 
reaction woulé be very small aa compared with the amount of 
195 formed. “his is vorified by the fact that in the one 
hour platinum genma bombardment there is no discernable two 
day pericd while in the six hour Sombardsent the twe day 
pericd is apparent caly «ith ea low activity. 

*he 2.0 day half-life soupares with a 3.00 day 
half-life previously reported in the Miterature far 
plstinum 191 (refel). ther investigators have reported 
evtainins this isctepe from an iridium deuteron twe aeatrosn 
reaction and from a platinus neutron two neutron reactions 
{refelj. ‘This isotope has not previously besn obtained 
By the tec methods reporteé here. 

Pietinam 191 deceys by E capture. Goth L and 
EK x-rays have bean seasuted. lead and silver absorptions 
give approximately a 0.087 Ssv slectronagnetic radiation 
which decays with « two day balfelife. ‘This is an intere 
seciaete energy of iridium K xzerays, and agrees vith results 
ebtained by previcss investigeters (ref.1}. <Aluninum 
abserption seasuresents show slactrowagnetic energies <f 
Oe0i0 Zev and 6.014 Nev that decay with thie pericd, 

The O,016 Sev is en intersediate enercy of iridien L s-rarae 
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She lead abscrptions alse show 6 0.59 Hev gasna 
energy cecaying at a two day half-life. This is in fair 
agresaent with the 5.57 fev casma energy previcuely reperted 
for this isetepe. 4 1.45 Zev electron Gecaying vita the 
two day pericd is apparent from e@luminmus avsorpticns. It 
ocoure with a low frequency and is prebably a Compton 
@leotron, and wculd indleate « 1.75 Sev canca onergy. 

This did not appear in lead absorptions, however ‘ilxinson 
(rsf. 1) reports « bard cemra cf about 1.5 tev. 

The 0.49 Kev elestren which deceys at a two day 
helf-life fren the alusinus abserptica measurements is 
probably an internal scconversion electron golne with the 
gecma measured at 0.59 Keve 
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Be FPilatinen 193 


Salf-Life 4.02 days 
Nethed of decay x capture 
Gere energies ellf Bev 
GeS5 Nov 
1.07 Sev 
lactron onergies = e124 Rev 


The 4,08 day halfelife waa obtained fron proton 
Sombardzentsa of iridium, 17.5 Sev ganna Sombardsents of 
platinum, and fast neutron bombardments of meréury. The 
platinas 195 position 1a the only one that sould posaibly 
de arrived at from both an Iridium plus protean reaction 
and @ mercury plus fast neutron reaction. Thus there 
could be slight doubt that the 4.08 dey pericd is _ 
correctly located. : | aes 

This halfelife compares with 4.55 and 5.5 day 
balf-lives seported for this isctope by previous investi- 
gatere. The three reactions listed above to obtain 
Platinun 155 have not been réeperted in the literature. 
This ilectops has been previously obtained dy the 
following reactions (refe 1, @, 11}: 

plat inume-neutron= amma 
piatinumencutronetwo neutron 
plat inue-Geuteroenepreton 
iriciumececteren=two neutron 
iridivum-alphaesrcton tes neutron 


SO 


lead abserptlous gave &@ Ued5 kev gumma and a 
leO7 Sev gemma ehlen decay at a four day rate. frese 
energies Gave pot previeusly Geen reported. an vlectro=- 
magnetic radistion whieh could de either 0.116 Kev or 
Ge0VES Key also tiows wpe Silver and copper absorpticon 
measurasents shew that Goth ef thease energies ere 
actually presest. The 0.0¢5 Kev exergy corresponds to 
the K xerey of iridium incicating decay by A capture. 
This eerees with the method of decay previously reported 
im the literature (re$.1,2).e Aluminum ebeorptions through 
polystyrene give an electronagnetic energy of 10 Kev 
eerreeponuing to the L xeray of iridium. aAlusinus ebdeorpe 
tiens aise geve & Useilé Bev seta energy decaying at « 
$2002 Gay balfelife. This is iniernediate vetween the 
Geiid Egy ané the 50115 Sev valuss previously reported. 
the 125 Kev semsm reported by Hilkinges (ref.i) was not 
eboservede 
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Ge = Platinus 195. 
Half-life 7S winutes 
Eethes of decay summa or possibly sete 
Slectron energies 1.d2 Key. 

The 75 einute half-live was obtained frou 17.5 Hoy 
gemeem bemberdmente of pletinauz enc fros fast seutron bombe 
ardmentes of sercurye This activity had previeusly been 
reported vy Dott of these reactionsiref. 5,11). Souever 
the previcus work done ou this icctope was incaaplete 
and inconclusive. This activity has also seen reported 
&S having been obtulsed by platinum douterca proton and 
pistinus fast neutren reactions. Uulif<lives of GO 
winates, 7O ainutes ang C7 mluutes eve Seon reported by 
the aveove acthede in the literature (ref 5, 4, 5, ilje 

Lead ebaorption méasurenents gave 4 gamma susergy 
ef 0,5] Nev shich decayed at approximately a 75 sinute 
balfelife. This coupures with the 0.557 tev cumaa roported 
in the literature. <Aluminuzs absorption measurements give 
en electron of 1.42 tev attributasle to thie activity. 

This hes ssi Seen reported previcuslye The 220 Key ani 
S23 Kew ilaternsl conversios slectrons reported by Asle 
(ref. 11) were not detected, 

*he@ seas number end the fern of decay of the 

isctepe decaying with this Agifelife is still in doubdis, 
32 


De Pletinum 197 

Ralf-life 1%5 hours 

¥sthed of desay  Uete 

Jaene energics Rone detected 

Sleotron energics 6,23 “ev 

Zhe 20 bour healf-lite was obtalned by cacca 

platinum <amna and meroary fast neutron reactions, coth 
of which are reported in the Literature (ref 5, 10}. In 
@ach case however the work done on thia activity was vary 
sketohy. This activity was aleo reported by the following 
reactions (ref 6, 7, 8): platinu: deuteron proton, 
platinu: neutron tus neutron, ami platinus neutron gamtis 
The 19.5 hour half-life ts somewhat greater than the 17.5 
ané 19 hour figures reported in the litersteure. 

Aluzmimm sbacrption measurements show a 0,68 sev 
peta energy which decays with « 20 hour half-life, This 
compares with the 0.85, 0.72, anid 0,54 Kev values previcvsly 
reportes. The 0,60 Zov game energy reported in the 
literature waz not detected, 
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EK Platinum 199 

ae 82 days 

Eethed of desay Seta 

Sasa enereies O57 Ker 

Sleotren enercics 0,45 Sov 

The &2 day haelfelife was obtained dy 4 mercury 

fast meutren alpha reaction and by «a platinus gamma reactions 
However it ts believed that in the latter case the 52 day 
period fs produced by the neutron flux present rether then 
by the samea. This pertod was previously reperted only by 
@ plstinum slew neutren reaction (ref @). “he saae number 
to which thie activity beloncs ia net well fixed horever 
@liuninus absorption measurements ctve veta energies of 
e4S ané 2515 Zev decaying with a half-life of abeut 1 
@ay2e Lead adsorpticn seesurecents give a saema eonerey 
of Geil? Mev ehich decays «ith « haifelife of #1 derss 
Neither the 0.05, and 0.82 Bev cascas assigned to au?®?, 
er the 215 and .37 Kev canras asotzned to tg??? were 
detected with certainty. A 0.32 Mev beta Is assigned 
to Au! This is evidence that Pt'99 decays into Au! 
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